>, 


4 
5 
TREATISE” 


ON THE 


Parallactic Angle, | 


Extracted from a LETTER to the late EARL of 
MACCLESFIELD on that Subject. 


To which is added 


An APPENDIX: 


CONTAINING A 


C O M PL EAT SET 
. | 1 O F 
SoLAaR and LUNAR Tables, 


ENTITLED, 


Tabulæ Dunelmenſes, 


| FOR 
Computing the Places of thoſe Luminaries, both in, 
and out of Syzigies. 
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Hon. George To wnſhend, 


| Admiral of his Majeſty 8 Blue PR 


„ 


\ | 7 HEN I fiſt reſolved to republiſh this 
ſmall Tract together with the Additional 
Lunar Tables, I determined at the ſame 

Time to offer it to your Acceptance. For no one 

has ſo good a Claim to my Services as yourſelf; nor | 


any one more proper to judge of the Urility of ſuch a | 1 
| Work, 


— — — 


i. DR UI Y IN. 


Work, than He, who has ſpent moſt of his Time 


in the Sea-Service, and who has paſſed with Honour 
thro' all Degrees in the Navy to its higheſt Rank ; 


and who from his great Experience * 


the Conſequence an accurate Knowledge of the Lon- 
GITUDE is to Navigation; and how far the Lunar 


AsTRONOMY, above all other Methods, may be made 


conducive to that Diſcovery. 


Whenever you are again called to Command , I 


ſhall be diſappointed in my Hopes, if you do not ad- 
mit the DuxRHAM-TakTESs to ſhare the Credit of hav- 
ing conduced to your own Preſervation and that of 


the Squadron you command, along with Mr. Harri- 
ſon's Trus-Kezezr and the NauricaL Eenmments. 


Our mutual Friendſhip, and the near Relation I 
have the happineſs to ſtand in towards you, will te- 
ſtify the Sincerity with which I now ſubſcribe my- 
EE | 
t S 1 K, 

Your moſt faithful, 


May r, 1766, 


Humble Servant, 
S. C. 


i 
| 
\ 
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I is now more than ten Years ſince the Letter on 
I the ParaLLactic ANGLE, inſcribed to the late 
EARL of MaccLzsifLD was laid before the Pub- 
lic. From that Time the Author has ſpent moſt of 
his leiſure Hours in purſuing his Attempt, then but 
begun, of improving the Lunar Theory; and in 
forming Tables ſo correct, as might anſwer all Pur- 
poſes of the Aſtronomer in general, and of the Sea- 
man in particular, by their nice Agreement with Ob- 
ſervation. | 
— Theſe Tables were communicated to Mr. Hz arr, 
the Author of the Royar As TRONOMER; a Perſon 
perfectly qualified to judge of the Correctneſs, as 
well as of the Utility of the Work, being himſelf an 
excellent Computer, and practically ſkilled in Mavi- 
atm. 
: He approved of theſe Tables, and was defirous to 
have them inſerted in his Book ; which was readily 


complied with, and no Labour or Aſſiduity was 
wanting, 


4 

wanting on the Author's Side to make them as ſer- 
viceable to the Public as poſſible. And by their being 
put into Mr. HEATrn's hands, together with the 
Comment on the Lunar Theory, and reviſed by him 
before Publication, they had the farther Advantage of 
his Correcter Judgment, and quick Diſcernment, to 
give them the Accuracy, that the Author was de- | 
{irous they ſhould appear to have. 

A Work ſo formed for Public Utility, and execut- 
ed with ſo much Attention to it, the Compiler of 
the Tables had Hopes, would have met with a 
Candid Reception from all who pretended to /ave 
and encourage Science; but therein he met with D 
appointment. The Royal Aſtronomer was no ſooner 
publiſhed ; but thoſe ſevere Diſpenſers of Literary 
Rewards — Puniſhments Meſs. the RR vVIZwWERRS, both 
Ca tricsL and MonTarLy, fell upon it without Mercy. 
Much they had to ſay, and much they did fay on the 
Want of Method, a Miſtake in the conducting of the 
Work too viſible to be overlooked, and which the 
Author apologizes for in his Preface, And what 
true Criticiſm could not ſupply (for that requires a 
deep Knowledge in the Science they animadvert upon) 
Scurrility and Ridicule were at hand to ſerve them 
with: and herein they were exceedingly fortunate ; 
for in One of the offending Perſons, they had not only 
an Author but a Patron alſo to make merry with : 
which they have done with ſo litile Decency and Diſa 


 cretiwn 


L vü ] 
cretion 3 that the Prejudice they have intended his 
Character, and the Affront given to it, (the Fate of 
every illiberal Satyriſt) recoils upon themſelves, and 
but expoſes zbeir own to the Public Cenſure, as being as 
deficient in Manners, as in good Senſe. But this Treat- 
ment would have ever remained unnoticed by the 
Author of theſe Sheets (who ever bas held Scurrility 
and Buffoonery as unanſwerable) but that one of theſe 
Critics has caſually dropped a Suſpicion, that theſe 
Taslzs were not genuine; a Suſpicion, which by others 
has been improved into a Cer:ainty : and it has been 
confidently affirmed, that they were taken from Mr. 
Mayer's Lunar Tables publiſhed in the ſecond Volume 
of the Gottingen Acts. An Aſperſion too injurious to 
the Mora! Character of the Author, to be overlook- 
ed. Some Account of this Matter is given at the 
Concluſion of the following Extract; and to that 
he refers the Reader. At preſent, he will only de- 
tain him, by offering his Reaſons for the preſent 
Publication. 
The firſt Motive for it, is: That this {mall Tract = 
upon the Parallactic Angle, which he ſtill fondly. | 
hopes has been found to have its Utility, might be A 
Jail before the Public free of thoſe. Errors and Inac- | 
curacies, which the haſtineſs of the firſt Publica- | 
tion, and his Abſence from the Preſs, had occaſioned | 
in the former Impreſſion. To which end, all the | 
; Examples c 


[ vii 


Examples have been recomputed, and the Lunar 


Places calculated de novo from the Tables given in 


the Appendix. | * 4 
Another Point in view was to give the Public, the 
Tables themſelves correct, and in ſome Degree in- 
proved ſince their Publication in the R. Aſtrono- 
mer. 1 a 
But the principal Object, which engaged him in 
this Republication was to preſent the Aſtronomet 
with theſe new Tables for computing the Moon's Place 
in Syzigies; which for Conciſeneſs, as well as Cor- 
rectneſs, he believes will excell all others, as yer pub- 
liſhed. And fo prove no unacceptable Preſent to him. 
If theſe Tables ſhould anſwer this Diſcription; as 
by many and frequent Trials, he has the greateſt 
Reaſon to think they will; he may hope that he 
will not be found to have done any Diſcredit to his 
favourite Science in laying them before the World, 
He offers, in them, his 2% Service to the Public, and 
claims only their Attention to this offering: defiring 
alone, that no preſuppoſct Opinion of his in/ufficiency 
in theſe Matters may draw them off from entering 
into a fair Examination of their Pretenſions. If here- 
after theſe ſhould be exceeded by Tables more cor- 
rect, (ſuch as Mayer's Tables, now in Poſſeſſion of the 
Commiſſioners of Longitude, may be ſuppoſed to be) 
yet even then the Author is confident that the Public 
will be ſo juſt to think, that to have done /o much will 


not be a work entirely void. of Merit. | 
EXTRACT 
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wy | | 1295 ef ni 1479 K 
5891 = 
- LTHOUGH, tad the Kee of «ain * the Weſt, 
- ENGLAND has ſtood foremoſt in the Rank of Learned 
1 : Vet in no Branch of Science has ſhe been more diſtin- 


3 as excel/ing than in ny of ASTRONOMY: 20! , 911 ” 


nile owl ab e 2:24 RK. 


The Edabliſhment 0 the Rovas gontde? we I look 
upon as the Foundation of this Super-eminence ; and the ru of 
its Eſtabliſhment as the Ara of Science. From that Time to 
this the moſt eminent Geniuſes of the Kingdom devoted their 

A Time 
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Time and directed their Studies to the Improvement of Natural 
Philoſophy, Mathematicks, and Aſtronomy. Hence our BAR ROW, 
our Nxwrod, and our HALIIET. Names which no Nation 
beſides our own cagy boaſt of. To theſe all Europe. ſtands in- 
debted for that wide Field of Knowledge which now lies open, 
and is familiarly trod by every Adept in Science. But Aſtronomy 
more particularly engaged the Attention, and received its firſt 
great Improvement of Halley and Newton, who have immor- 
talized their Names, by nothing more than by their attention to 
the Lunar Aſtronomy in particular. We owe to Newton a Theory 
of the Moon's Motions ſo nearly concurring with Obſervation, 
that what future Aſtronomers have done, has been but the 
finiſhing his Plan on the ſame unerring Foundation, the 
Theory of Gravity, affiſted by the better Obſervations of Halley 
and Bradley, to whom (to the extream Accuracy of Bradley 
in particular,) the preſent improved State of the Lunar Aſtro- 
nomy is chiefly owing. 


The Deſign the great Dr. Halley purſued of making a com- 
pleat Set of Lunar Tables from his own Obſervations, he did 
not live to finiſh; having been appointed the AsTRONOMER 
RoYAL in the decline of Life. But he lived to finiſh what was 
next to the giving a perfect ſet of Lunar Tables: Such a Series 
of Obſervations, as that at all Times, by applying the Error of 
a former Calculation, after a Revolution of the Moon's Apogeon 
at the Diſtance of eighteen Years and upwards, in a ſimilar Situ- 
ation of the Moon with the Sun, and with her Apogeon, the 
Errors of his Tables might be ſo corrected, as not to differ 
from Obſervation more than one fin Minute of a Degree. 


But 
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But later nnn in Aſtronomy have rendered even 
this Aſſiſtance, uſeleſs. | | | 


| vet perfect as 5 theſe Obſervations for correcting the Tables had 

made the Lunar Aſtronomy : The method of obtaining the true 
Longitude of the Moon from her viſible Place in the Heavens, 
was ſo perplexed with the Doctrine of Parallax, and that ren- 
dered ſo intricate and tedious by the common Method for obtain- 
ing the Parallactic Angle through the Nonage/imal Degree, that 
the Application of LunarObſervations to the finding the Longitude 
at Sea (The great purpoſe to which Dr. Halley directed the Study 
and Improvement of the Lunar Aſtronomy) was little practiſed 
till of late, if not wholly diſregarded by the Mariner. 


It was to obviate this Difficulty which this part of e 
laboured under that the following Tract was drawn up and 
publiſhed—laying before the Public a conciſe and accurate Me- 
thod of obtaining the Parallactic Angle, which ſhall render this 
part of Computation | rather de than tedious to the ous 


nomer. 


This Method, when carried into Practice, I judged of ſach 
general Uſe to Aſtronomy, that I ventured to offer it to the late 
Earl of MACCLESFIELD for his Conſideration. With the ſame 
Opinion of it, I now offer it to the Public, as little doubt- 
ing of their Candour, as of that noble Lord' s to whom it 
was then addreſſed. 


A's The 


* 
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The Foundation of this Improvement had its riſe in the Method 
Sir Cbriſtopber Wren diſcovered of conſtructing a Solar Eclipſe or 
Stellar Occultation geometrically; a Method infinitely advantage- 
ous to this Branch of Aſtronomy, and fince generally preferred on 
Account of the tedious Calculation through the Nonageſimal De- 


One of the principal Advantages derived from the Method of 
conſtructing Solar Eclipſes or Occultations geometrically, is, 
that we have. the Phanomenon transferred from the Heavens 
to the Earth, and we. ſee at one View the Progreſs of the 
Lunar Path over the Diſk, the Parallels it approaches to, or 
interſects; the Points of Interſection, and the Diſtance of 
any particular Place on the Globe from thoſe Points, as alſo 
the Longitudes and Latitudes of the Places, where the Lunar 
Shadow enters or leaves the Earth's -Diſk; all which may 
be geometrically. determined from the Projection. We have 
alſo in this Projection a Scheme of the Earth's Aſpect in 
Reſpect of the Sun or Star. for the Time given; and can 
ſee repreſented to us, how every Place on the Hemiſphere 
before us deſcribes its own peculiar Path in its Paſſage over 
the Diſk, and in Reſpect of which the Sun or Star, on the 
Plane of whoſe univerſal Horizon the Projection is made, 
is ſeen to riſe, eulminate, or ſet, according to the different 
Pofitions' of the Place given on the Plane. The Angle too, 
which the Poles of the Earth, and the Ecliptic, make upon the 
Plane of the Horizon given, is repreſented as well as that 
which the Axis of the Ecliptic, makes with a vertical Circle 
"A 8 drawn 


1.3 . 


drawn through the Center of any particular Place. This Angle 
is the Complement of that, which, in ſpherical Trigonome- 
try is called the parallatic Angle: And the Sides, which the 
Triangle ſubtends by ſtrait Lines, drawn from the Center of a 
given Place on the diurnal Path, one to the Center of the Diſk, 
and the other to the Axis of the Ecliptic, cutting it at Right- 
Angles, together with the intercepted Portion of the Axis of the 
Ecliptic; theſe form the Parallaxes in Altitude, Longitude and 
Latitude, and bear ſuch Proportion, as is well known to the 
whole Diſk, as the Parallaxes themſelyes bear to the horizontal 


Parallax of the Moon! in the Heavens. 


The having ſome Time ago this Sasch View before 
me in a Conſtruction of the late Solar Eclipſe; and obſerving 
that the parallactic Angle here, though ſo intricate and per- 
plexed in the trigonometrical Calculation, was ſo clearly and 
fimply laid down in the geometrical | Conſtruction, being but 
A Part. of a Pw. Right-Angled Triangle; ; of which, « one Side, 
as well as the right Angle, was already known ; L could 
not belp 1 ſome Hopes, that this Angle 2 1 be 
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goth Degree thro' ſ many ſpherical 5 as were ne- 
ceſſary for that Purpoſe. Some Opportunities that offered of 
reconſidering this Point fully confirmed them; for 1 found, 
on examining, carefully the projection before me, that the 
Angle ſought for was always either the Sum or Difference 
of thoſe Angles which are formed by the vertic Line of the 

Place 
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Place at the Center of the Diſk with the prime Meridian, 
and the Angle of the prime Meridian or Pole of the Earth with 
the Axis of the Ecliptic. Having thus far ſucceeded, I ſoon 


diſcovered that the Angle at the Center, or Angle of Poſi- 
tion, might be obtained in the ſame Method of Calculation 


the Parallactic Angle is, when the Altitude and Place of 
the goth Degree are given, with the Diſtance of the Moon 
from it; only aſſuming the Complement of the Moon's or 
Sun's Declination, inſtead of their Diſtance from the Pole 
of the Ecliptic : and that to, or from the Angle found, 
adding or ſubtracting the angular Diſtance of the Poles, as 
the Caſe required, would give the Angle whoſe. Complement 


ſhould be the parallactic Angle ſought. | 


The very Conſtruction will ſhew, that when the North 
Pole is projected on the Eaſt Side of the Axis of the 
Ecliptic, if the vertical Line, paſſing through the Center 
of the Place given, is Weſtward of the Prime Meridian; 
that then the Angle ſought is the Difference of theſe Angles; 
that is, to ſpeak more intelligibly, when the Moon or Star 
is Eaſtward of the Prime Meridian; but when the Planet 
is Weſtward, or when (which is the ſame Thing) the Me- 
ridian of the Place lies to the Eaſtward of the Prime Me- 
Tidian, then the Sum of the two Angles is the Angle ſought. 
The contrary is to be obſerved, when the Projection of the 
Axis of the Earth lies to the Weſtward, as may be better 


apprehended from the inſpeRting of the ſmall Conſtructions 
annexed 
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annexed, than from many Words. 
Fig. 1. repreſents the kat argu 
Hemiſphere with the Axis of the 
Earth inclined to the Eaſtward of. 
the Axis of the Ecliptic. The Curve 
Line paſſing through VI. XII. VI 
the Path of any given Place upon 
the enlightened Diſk for the Time 
given. VSP, and PSV, the angular Diſtance of the Place 
given at the Center of the Diſk from the Prime Meridian. 
VSx, and xSV, the Angles which are the Complement | of 
the Parallactic Avgle. In the firſt Inſtance, the An gle VSx i is 
VETS In the latter en 


In Fig. 2. where the Axis of the 
Earth is projected to the Weſtward N= 
of the Ecliptic Axis, the Reverſe 
is obſerved, and the Angle ſought 
VSx is VSP+PSx, and the Angle 
xSV is PSV—PSx. 


I will ſubjoin here two or three Examples both in and out of 
Syzigies, for the better illuſtrating this compendious Method of 
Calculation ; and for giving Satisfaction; that Compendious as 
it is; it can be, in no Inſtance, deficient in that exactneſs, 


which is required for the important Buſineſs of finding out the 


Longitude at Sea. 
E X AMP L E 


„ ome oo. 
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Fibruary * 18th, 1537. — of 4 80 Ut reh 
was obſerved by Mr. Grabam ad * at 2h bs 4 gf . 


535 Tn | 
„ux I deu oft: K „ 1 
The Sun's Longitude was then —— — „ 1 6 28 
His right Aſcenſion is 1 ee ee ee 
— Declination South _ — é — 4 1 24 40 
The y's Ecliptic Longitude by theſe New Tables wh X ziim 
Her Latitude North- Deſcending | qt - fig ag 0 38 9. 
The Time from Noon i in Degrees equal to the 25 
Angle at the Pole if #77 r „ 58 17 20 
4224 nel amt 1 "Tv - Af 
For the Angle of the two Poles, or its Comp. the Meridian 4 3 
uſe the _ following Analogy. Nied eee eee 1 27 
p Greateſt Dedination!; 8 23 29 C g ei dd 
© R. A cen. Compl. CS 17 [yon 0 
e Meridian angle 0 67 39 — 
\ | } = —— TRE Lt Y ee. 
. This Angle is to be found in the Table at "the End of this 
Treatiſe, , entitled, Angle of tbe Hour Circle, &c. by entering it with 
| | the Sun, Moon or Stars right Aſcenſion at the Time given. 
. 
| N. B. The Parallactic Angle is W ' Difference of the gate 
I | of Pofition and of this Angle or of its Complement | to 180 De. 
ges. 25 
aM X 5 From 


E. 


Fore“. ) Mer. 2. Fore “. Su 
— ere Supp From 0 Aster. J 55 


In the oblique led ſpherical Triangle befare us there. are given 
the Sides ZP, the Complement of the Latitude of London 


38* 287 Po the Sun's Declination 9* 24 40 90 = 9% 24 40%, 
its Diſtance from the North Pole, and the included Angle 36 17/ 205 


S the Angle at the Pole. 


To find the Sun's Zenith Diſtance and Angle of Poſition by Caſe 
III. of oblique ſpherical Triangles. 
Rad. 1 


CS ZPo | 36 17 209.9063538 
T1 2P | 38 28 © | 9.960087 


T. ath Arch-|-32 38 10 [ 9.806445 | 


. 7 0 


| From PS 97 24 40 
Subtr. ath Arch. 32 38 10 


Leaves 5th Dos 64 46 30. | 


1 1 +4026 
CS 4th Arch. PR | 32 38 10 0.074630 Co. Ar; 
' CS 5th ROS 64 46 30 9.629587 
CS ZP | 38 28 o| 9.893745 | 

———— ——— | 
CS Zo | 66 39 20 | g. 597965 Sun's Zenith Diſtance. 


For the Angle of Poſition. (by Caſe \ ' 4 th 


S 20 66 39 20 0.037091 Co. Ar. 
S ZPo 36 17 ht 9.792217 
S__ZP | 38 28 o| 9.793832 


8. £LoP | 23 38 25 | 9: 603141 41 Angle of Poſitign, 
From 


* c44Vv; 


. 


D 1) | 1 Nor mo: 


From the Meridian Angle 47 39 9 


Subtract the Angle of Poſition ' 23 38 30 
— — 


2 Reſts the Parallactic Angle. 40 © 30 


res. 


The Moon's Horizontal Parallax to the Time given was — 54 20 
Sun's Horizontal Parallax — — — 10 
Horizontal Parallax ) a © "1, — 54 10 
Her horizontal Diameter — 209 38 
At Altitude of 24 — asd. | og — 29 50 
Altitude \ —— — 419 42 
Parallax in | Latitude a — HEINE Re of 
Longitude 4- Brant EEE 2. 35 45 

Viable Longitude of od — X 10 35 17 
Viſible. Latitude — — — 3 37 
Semidiam. © 16 Oy R at Alt. 24* b 14 55'= 31 3 
Therefore "yin Antecedentia © o — — 30 50 
By Calculation — 31 3 
Error 8 Bk? — 0 13 


When the Parallactie Angle at be Moon! is be. as 4 * 
true Diſtance of the Moon from the Sun or Star is ſought for, the ap- 
Parent Diſtance being given: in this Caſe the Moon's R. Aſcenſion 
and Declination muſt be taken inſtead of the Sun or Stars into the 
Computation, which will render the Computation ſomething more 
prolix : But theſe may be had to a ſufficient Degree of Cortectneſs by 
making uſe of the Tables of Equation of the Ecliptic R. Aſcenſion 
and Declination, Page 251 of the Royal Aftronomer, computed by Mr. 
Heath, with a particular View of Ain this Method of calculat- 


ing be Paralacue Angle. . Bol We.3 
: That 


( x 1 


That the Accuracy of this new Method, and its Compendiouſneſs 
may appear to greater Advantage: I will ſubjoin the ſame Ex- 
ample, as calculated through the Nonageſimal Degree, with every 
Step rs co the ene. the Parallactic Angle by that 
Method. | | 


GEE 

Sun's Right Aſcenſion — — 3242 34 50 
Time from Noon in Degrees — — — 36 17 20 
R. Aſcenſion Med. Cœli.— 36 — — — 18 52 16 
M. Heaven or Culminating Point 1 20 26 4 
Altitude M. Ceœli. | — 46 31 10 
Meridian Angle — 67 39 o 
Altitude of the goth Degree at- London — rn 50 24 20 
Longitude of the goth Degree — 8 10 6 25 
Sun from the goth Degree —— — 28 59 58 
Zenith Diſtance - — . 66 49-6 
Parallatic Angle. — 43 59 30 
Parallax in {range f T2 


— 435 
ie 
The Beginning of the Solar Eclipſe July 14, 1748, was obſerved 
by Dr. Bradley at Greenwich at 9h 4 30 RA. M. 


2 4417 


Sun's Longitude to the Time given — 2 37 16 
— R. Aſcenſion — — — 124 55 o 

Declination — — — 19 36 0 
——; ME es at the Pole — — | 316 7 30 
Complement = = Angle at the Pole — — * 43 52 30 
Moon's Longitude by new Tables — K 1 39 12 
Latitude N. 5 — — — o 35 37 


9 — 3222 3 Now 


: 


1 41 


Now, as in the former Cafe, from the Data above given we 
form the Oblique Spherical Triangle, wherein is given che Side 
25 386% 3 (che Complement of Latirude of Grearotch } the 
Side PG 50 24 the Complethent of Decliftation, and the included 
Angle at the Pole ZPO 43* 52 3of. For the Zenith Di- 
Rance and Angle of Poſition. * 


ee 
CS ZPO 4 5 52 309 9.857847 
T..... FS o | 9.900864 
T PR 29 50 40 9.758711 
. 8 ; 


CS PR 29 50 40 | 0.061791 

aa 
CS JJ. TSS 07, 
9.835918 Subit. PR 29 30 40 


| 
— — 8. 
'S 20 46 45 10|0.137946 Wem. Re 70 33 40 
S ZPO 43 52 30 | 9.840788 — 
8 ZP 38 31 0 9.794308 87 Zenith Diſt. 


S PoZ 36 21 » 9: 772843 Ange of Polition. 


Parall 2. 40 28 of 


— menennmntrmmnnmnnnn } 
e e 
The Moon's Horiz. Parallax to the Time given vas — © 53 38 
Sun's Parallax  — — — W 
Horiz. Parall. yz a © — „ ro + 
3 Altitude) r 
Flece the Prdlaxin Nane | ST 0 | aw: © 26 
N Longieude — 29 48 


Mootfs Hertz; Diameter — 23 26 
The fame at 47 Altitude: — 29 46 


Diardieter' of the Sn —' — — O 31 33 
Semidiam. San + Mon at 4 — — 0 30 38 
Viſible Latitude Moon — 10 11 
Moon's Viſ. Longitude computed — a 2 
Moon's Viſ. Longitude obſerved . _ K 2 8 27 
Error Compua — Wen 32 4.08 


In Order to ſettle the Elites af his - Method of Calculation 
more ſatisfactorily, I will add one more Example and that extra 


SyZighs. _—. 
E * A N P E E uf. NU 
On moth Wach. 1717, there Led an Occultatin of 


The Emerfion of a Star was ablrred ia Oe du., Londen 
at ts 58' 20 App. Time, q 


89 * 
The Sun 's Longitude to the Time given was W 2 38 29 
His Right Aſcenſion — — 182 25 24 
Longitude of Aldebaran — it 5 50 34 
Latitude — — S. 5 29 o 
Declination, North — — 15 54 28 
R. Aſcenſion of the Mid; Heaven — _ - "992" © 2s 
R. Aſcenſion of Aldebaran a ot 


Therefore the Angle at the Pole -= 2332 55 49 


1 (aj 


In the oblique Spherical Triangle before us we have ZP, the 
Complement of the Latitude of Lonpon 38 28“ Px, the Com- 
plement of the Star's Declination 74 324, and ZP, the —_— 
n Pole 92 65 49“. Its 1 * . Mein? 


10 0 God the - Star's Zenith Diſtance and Angle of Poſition. 1 


Rad. — it 
C8 Te. 87 410 8.708638 

T Ze 38 28 09.900087 

T PR | 2 19 30 | 8.608725 
CS. PR _| 2 19 30 | 0.000358 
CS R 76 25 © | 9.370808 
CS 2 38 28 © | 9.893745 


CS "To: 79 23 40 9.264911 22. N 


Z 79 23 40 | 0.007483  - 
8 Zb | 87 4 20 | 9:999432 | 


jj -- | A 
S Z „P | 39 12 6| 9.800747 Angle of Poſition, 
Comp. Mer. g. 99 33 22 | 29% 2% irene «4559 
Parallact. Z.] 60 21 22 _ N 5 C 4 4 
n i To P. 74 5 30 
Add PR 2 19 30 
2 2 Sum R 76 25 O 
Ne - 8 1 ; 1110511 "6 
ef 
The Moon's Horizontal Parallax to the Time given 0 58 10 
Altitude 1 Wermmog 
Hens her Par. u N Tae | f oft 32 #79 oft 2:01:G96G0 
Longitude * 28 17 
Her Horizontal Diam. 31 44 
At 79* © Diſt, 31 56 


Viſible 


A 


L £5 J 
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Viſible Latitude of the Mon ©2 32h25 7 18. 848 44 
Differ. of Moon and Star's . 5785 n Süd vues 1:8 
Therefore the Moon ſeen in ee ig ei es) aol8557 
Her viſible Longictdbre obſerved. / - - |, Cu 6 6 31 
Computed "20 4 | 0 15087 CP 58 
Error compur + o 27] 


8 See * this ſhort Treatiſe all that is ne- 
ceſſary to illuſtrate this new Method of inveſtigating the Pa- 
rallactic Angle; I ſhall proceed no farther in it. That Part of 
it, which relates to the perfecting the Lunar Theory, and the 
Method of computing her Place, by introducing the Evection 
Equation in the Room of the Equation of the Apogeon, being 
better and more fully illuſtrated in the Comment on that 
Theory, at the latter End of the Royal Altronomer: wherein 
that Method is ſhewn to be fully conſonant to the more pro- 
lix Methed eſtabliſhed in Dr. Holley's I. mprovement of Herrox's 
Hypotheſis z the ſeveral Obſervations on the, then, imperfect 
state of the Lunar Aſtronomy more largely conſidered; and the 
Corrections of it, (at that Time but partially propoſed,) more 
clearly exemplifyed, and eſtabliſhed on the Theory of Gravity, 
and on true Aſtronomical Principles : and, laſtly, reduced to 
Practice; and brought to proof by no fewer than a hundred Ex- 
amples computed from the Tables conſtructed on thoſe Ele- 
ments; wherein the Difference of Computation from the 
obſerved Places, of the Moon at a Mean do not amount to a- 


bove ory Nr. Seconds of a Degree: (vid. R. Aſt. p. 373). 
| | | * Referring 
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Keferring the Reader to that Tract for farther Inſtructiop, 
I hall now confine myſelf to the ging bim all poſſible Sa- 
tisfaQion (as is promiſed in the Preface) relating to theſe 
Aſtronomical Tables; in order to remove that i giurious Suuſpicion 
caſt upon them, that they were falten or pirated from Mr. 
Mayer's Tables, as publiſhed in the ſecond Volume of che 
Commentaru Gottingenſes : Whereas, in truth, the Comment 
had been wrote, and the Tables, (computed from -the Ele- 
ments therein eſtabliſhed,) nearly compleated, before Mr. 
Mayer's Tables were brought over to England; at leaſt, be- 
fore they came to the Author's Knowledge. The Letter to 
the Earl of Macclesfield on the Parallactie Angle undoubtedly 
was publiſhed before that Time, wherein the ſame Method of in- 
troducing the EveQion-Equation in the Place of the Equa- 
tion of the Apogeon is laid down, and was, I believe, diſ- 
covered by me much about the ſame Time, that Mr. Mayer 

may have hit upon the ſame Method of reſolving the Cen- 
tral Equation into two Parts: Not the only Diſcovery, which 
two Perſons have made at the ſame Time unknown to each other ; 
as the Method for confiruding Solar Eclipſes . can 


teſtify. 


The Principles on which this new Hypotheſis is eſtabliſhed 
being the ſame in both: It naturally follows that the Tables 
framed by the two different Authors muſt bear a great Si- 
milarity with each other. And undoubtedly they do: and 
that "Similarity is rendered ſtill more conſpicuous by my having 
(io uſe Mr. Heath's own Words) © adepted Mr. Mayer's con- 
ciſe Method in the Conſtruction of theſe Tables,” But they 

were 


17 1 
were not originally ſo conſtructed; and this conciſe Method 
was afterwards adopted in deference to Mr. Heath: Judgment, 
who preſerred the increaſing the Number of Equations, to 
the. Method I had before purſued, of correcting the annual 
Equation, the Evection Equation and Variation by Logiſtical 
Logarithms, or decimal Multipliers expreſſive of the Ratios of 
thoſe 4% Equations, as in the Example given Page 29, of the 
Letter to Lord Macclesfield, and as it is ſtill made uſe of in 
the Table of Variation, Page 51, of the Royal Aſtronomer, and 
now in . ane Table at the End of this Treatiſe. | 


__ * wy; Publicatoh of this Letter on the Parallactie 
Apglen being ſtill intent on perfecting my Deſign (eben 
ſcarcely begun) of giving ſuch Elements of the Lunar Aſtro- 
nomy, that a correct and compleat Series of Lunar Tables 
might hereafter be conſtructed from them; I drew up the 
Comment upon the T heary : At firſt, indeed, for the private 
Amuſement of a moſt. valuable Friend, an able Mathematician, 
and much delighted with Afronomical Studies, in which, to 
an extream old Age he ſpent much of his leiſure Hours, 
with an | A/iduity ſeldom found in Men of much younger 
Years, It being at that Time nat deſigned for publication; 
it was drawn up in as eaſy and as popular a Manner as 
poſſible; and much in the Ferm that Mr. V biſſan has pub- 
liſhed his Remarks O Sir Jaa Newton's' Theory, at the 
Concluſion of his Afronomical Lectures. The Deſign of com- 
puting Tables from theſe Elements was ſubſequent to this 
Time, and ſet aſide again, when far advanced, by the Death 
| b . 0%: 13 of 


[ 48 J 
of chat worthy F end, for whoſe uſe they were intended; and 
by _ ago uh ey were begun. 


43 


'T afterwards, as 1 "i before mentioned, communicated 
my Intention to finiſh. and make them public along with 
the Comment, to Mr. Heath; and that Gentleman te- 
queſted they might make Part of his defigned Treatiſe on 
Aſtronomy, Cbronology, and Navigation. Knowing him to be 
a perfect Judge of this Subject, and that his Reputation as 
an able Aſtronomer was well eſtabliſhed, I thought theſe 
Tables could not be more happily introduced to the Public, 
than by being connected with a Work of that” Urility, as 
the Royal Aftronomer : I rene wed immediately my Application, 
and devoted all the leiſure Time I had to this one Endeavour of 
making theſe Tables as perfect and as uſeful as poſſible; in 
which I had much Aſſiſtance from this Gentleman. Every 
Equation in theſe New Tables was repeatedly brought by 
myſelf to che 70%, by the Recomputation of the bundred Places, 
as oſten as Occaſion required, and which now ſtand in the 
Royal Aſtronomer as a ſure Tef of their Corre&neſs : They 
being ſelected on purpoſe to compare the. computed: Places 
with the obſerved in every Aſpect of the Moon with the Sun, 
and bis Apogeon ; and with her own Apogeon and Node. A Work 
of much Labour, as well as Time; and which: I might 


"have well ſpared, if I had meant to have aid myſelf of 


the Labours of at n. | RG Wh ad 10 nedolon. 


mint le Tt 7 
W as che v5 . a Truth carries with it no more 
Weight than its own Probability, and the Character of the 


Perſon, and Opinion of his Veracity, will ſupport; and has 
not 


. „ N 
** r 


19 ] 
not all the force required on the Occaſion, without it is 


ſtrengthened by collateral Circumſtances: ſo it is neceſſary to 
add ſomething of this Kind alſo to what has been already laid. 


"The firſt Circumſtance which occurs to take off from that 
Prejudice which the Similarity of the Tables has occaſioned 
(though the Time of Publication, as before obſerved, is ſuf- 
ficient to overthrow all ſuch ſuſpicion) is—That though theſe 
and the Gortingen- Tables have that Similatity, which being 
conſtructed on the like Elements would naturally give them; 
yet, as the Method of applying the Evection Equation is 
founded on a Difference in the Hypotheſis; ſo the Application 
of it differs in each Author,” That Epicycle, in which Dr. 
Halley ſuppoſes the Center of the Moon's Orbit to be carried 
round, ſubtends that Angle, which, according to my Hypo- 
theſis, forms the Evection - Equation, and the Argument of that 
Equation is conſequently deduced from the Moon's Eccentric 
Anomaly., But, according to Mr. Mayer, this Epicycle is placed 
at the upper Focus of the Elliptic Orbit, and of (Courſe the 
Argument of this Equation in bis Tables is taken not from 
the Ectentxie. but the Meart ' Anomaly curertted. 'In conſe- 
quence of this Difference in the ſeveral Hypotheſis, - the Cor- 
rection of this Equation, according to the Moon 8 Anomaly 
or Diſtance from the Earth, is 4 Hrrently applied: In Mayer's 
Tebles it is Aing a'moſt intirely into the parlallbn; but 
in the Royal Aftroncmer divided, berwixt that * "ad. the firſt 


Semiannual Equation, 4 9 


. 2 TS; 271 998 1 tall 


Reduction from the er tome — ſhould be, in juſtice acknow- 
ledged, as an Improvement taken from Mr. Mayer's Variation Table. 
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I ſhall not inſiſt on the ſeveral Maxima of the Equations 
having different Magnitude; as that Circumſtance to a pre- 
judiced Perſon may appear only as an Artiſice to diſguiſe the 
Plagiariſm : as might alſo different Arguments given to Equa- 
tions one and the ſame with thoſe. in Mayer 's: as that of 
Evection ＋ ©'s Anomaly is the ſame 45 Mayer's Argument 
—2240 + © Anomaly — »'s Anomaly ; and ſo of one or 
two more. But I will mention the different Number of the 
Equations in each Tables, as an undeniable Confutation of this 
Suſpicion ; if not as a Circumſtance of Preference ; as the few- 
neſs of Equations are not only an Eaſe to Computation, but 
alſo leſs liable to occaſion Error. | | 


1 have alſo very ingenuouſiy laid before the Reader, the 
Principles on which 1 determined the Maxima of the ſeveral 
Equations; a Circumſtance. Mr, Mayer has entirely paſſed over ; 
contenting himſelf with ſaying, that he had found out an 
<« eaſy and elegant Method of reſolving the general Analytic 


Hens which the famous Euler had reduced the The- 


This candid Conduct ought to remove all Suſpicion ; as 1 
am confident it has, all Poſlibility of ſecreting the Plagiariſm. 
I might have, as moſt. ignorant Pretenders to Science have 
done before, aſſumed an Air of Importance, and have de- 


nied the Learned Reader the Satisfaction he has a Right to 
demand. But he has to do with one who had rather expoſe 
hie Inability to his 890 r ee upon him with falſe 

6 Pretences 


LT 

8 to Knowledge. Within the Compaſs 10 this lade 
Tract, and in that of the following Tables, I have laid be- 
ſore the Publick the whole Reſult of my Studies and La- 
bours on this Subject; whether of Utility or not, the Learned 
Aſtronomer and experienced Navigator muſt be the final Jud- 
ges. If | theſe determine, that I NEITHER HAVE NOR CAN 
DO AN THING, Il ſubmit to their Deciſion; and have only 
to regret, that I have, in ſo miſtaken a Manner, employed ſo 
many Years in the Study of a Science, I have ſo little un- 
derſtood. On the contrary; if Perſons, well qualified to 
determine, ſhould approve of what I have done, as conducive 
to the Improvement of Aſtronomy, or to the Service of Na- 
vigation in particular, I ſhall, in that Approbation, have re- 
ceived my full Reward—that inexpreſſible Delight which eve- 
ry honeſt Man feels, who, according to his Talents, have 
wn op Rye Ou». 2k ee | 


So long an Apology for that, which 1 had no Sufpicion 
could have demanded any, I hope the Reader will be ready 
to excuſe, as neceſſary on fo interyſiag an "Occaſion, 1 will 
now endeavour to make ſome Amends, by giving all Satisfaction 
he can require, as to the Conſtruction of the following Tables; 
particularly of them, which are conſtructed for finding the 
Moon's Place ia the Conjund#ions, and Oppofitions. - 


The Conſtructing the Central Equation of the Moon to her 
true Anomaly, or what is equal in Syzigia, to the Swn's Argu- 
mentum Annuum, is agreeable to Dr. Halley's Method. And 

ſunilar 


[8811 
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ſimilac to his, the firſt gemiannual Equation of the Moon is in- 
volved in this Equation, as is alſo the Equation marked V. in the 
Reyol Aftrtnemer, To this Table als" is added, 54 Correction of 
the Eguation; ; additive in the Conjanttion and Furr in the 


Oppoſition. 


The ſecond. Semi- annual Equation, ade -onithai Sun's 
Diſtance on the Node, the Argument being the ſame with 
that of Latitude in Syzigits, is added to the Reduction. So 
that the Number of Equations, which are uſed in the Con- 
junctions, are not more than five with the Reduction, viz. 
Annual Equation of Mean Motion, Central: Equation, Sir 1ſaac's 
ſecond Equation of the Center: Equation depending on the 


Sun's Aſpect with the Node and A pogeon, and the Reduc- 


tion. The Annual Equation of the [Moon's Apogeon is doub- 
led in the Conjun#ions to compenſate the Qmiffion'of the Moon's 
Annual Equation in the Argument for the Central Equation ; 
and alſo to be a further Correction of that Om — we * 
dent to the Sos Mean ws.” wt YIMETA n 


I-have followed torh Mayer and Mr. Ae (th ee 
tronomer Royal) in uſing half the Annual Equation of the Apogeon 
for the Equation of the Node: the Error ariſing thence, (ſuppoſing 
the true Quantity of that Equation: g' 21” accotding to Newton,) 
not being above 9“ at any Time in the Moon's Latitude. 


The Table of Latitude, all but the ſmall Equation depend- 
ing on the Sun's Anomaly, which is additional, is tranſorib- 


ed cdi from Dr. Hallcy's. But the Tables of the Swr's 


Diameter 


N 
i 
+ 


PS. a... — PE. 
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Diameter, and Hourly Motion, as alſo thoſe of the Moon's Dia- 
meter, Hourly Motion and Horizontal Parallax, have all been 
eg een to ** * and. * Obſervations. 


Depending, in the Conftrudtion of theſe Tables in the Roy- 
al Aſtronomer, too much on Dr. Halley's Numbers, particu- 
larly in regard to the Moon's Horizontal Parallax in Syzigies, 
which I held una/terably determined at all Times by the ob- 
ſerved Parallax in the Total Eclipſe of the Sun in 1715, the 
Parallaxes in thoſe Tables are given nearly half a Minute too 
little. The Mean Place of the Node is alſo given, from the 
mW i 7 io bf oa" Minutes at the leaft o Packard. 


7 '$ 


- Theſe — 5 e * Calculation of the late 
Solar Eclipſe of 1764, to bring the Center of the Aunular Shade 


Seventy Mites nearly too much to the Maſtward; and: to repreſent 


the Eclipſe; Central where it was obſerved ſcarcely - Annular—. 
A Subject of much Mirtb and Deriſion to the Philomaths at that 
Time; and which expoſed Mr. Heath to much unjuſt Ridicule. 
The Error of Computation had its Origin in Dr. Halley's Num- 
bers, as I have juſt obſerved, and which any one may be con- 
vinced of, who compares our Table of Parallaxes with Dr. 
Halley's, of which ſeveral Examples are given down the Side 
of that Table, and moſt of the Tables, which De la Caille 


and other of the French Aſtronomers made uſe of, erred more or 


leſs in the Courſe of the Annular Penumbra, making it reach 
rn of London in all their Computations.” The Engliſb 


en e uns into * ſame At 3 en Mr. 
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TFitehell ; who being favoured with the Gottingen Tables, (as I am 
informed, by Dr Biß (I mean that ® J, finiſhed Copy that Mr. 
Mayer had ſent over juſt before his Death) gave the Path and 
Direction of the eftern Limit of the Annular 6 A 
n Precifion. 3 | 


n Reſpect of the Times of the Beginning. Middle, and End 
of this Eclipſe; the Computation Mr. Heath publiſhed | agreed, 
the neareſt of any with Obſervation. I never had reaſon to hope, 
that in regard to the Latitudes, that the Tables ſhould be found to 
correſpond ſo nearly with Obſervation as in the computed Longi- 
tudes ; ſince I had few Obſervations of Latitudes to compare with 
them later made than thoſe by Flamſtead, as publiſhed in his Hi/oria 
Czleſtis ; and they being of the Apparent Latitudes, and requiring 
to be at all Times ſeperated from Parallax, it made the Operation 
fo tedious, that I:was diſcouraged from proceeding very far in 
that Inquiry. And it is much to be lamented, that neither Dr. 
Halley, in his Series of Obſervations made of the Moon's Longi- 
tude, nor Dr. Bradley after, in thoſe more accurate Ones he com- 
municated to Euler and Mayer, did not alſo add the obſerved 
Latitudes ; which if they had done, theſe” Tables might, as well 
as others, have been more accurate in that Reſpect. Dr. Halley's 
Table of Latitudes in Syzigies ſeem to agree in general pretty nearly 
with Obſervation : And the Correction I have ſubjoined to that 
Table, depending on the Sun's er "gh I _ will render them 
ſtill more perfect at all times. N The 
Since the ſending this to the Preſs, 1 Mr, Fandel has 8 
me, that it was not from the /aft fnifhed Copy, which he had not then 


ſeen, but from a former one, that he made his Computation of this 
Eclipſe. 
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The peineipat Alteration in the Tables, extra Spzigia, is in che 
faith und ſeventh Equations; the n 
vourto 23 clearly eee | | 
In dhe — the Comment, . the No 


ture of that Equation, which Sir Iſaac Newtoz e 
nnn. 


| Lal not repeat here, what 1 — bins uche 
place, farther chan is neceſſary to explain, what scgards the ad- 
ditional Table, annexed to that computed on Nextar's Prin- 
ciples; and the 1 on which the 1 Alteration is 
en 1 f Wis! "311 £ 100 9: 


ln the Perihelion of the * when the Sale Force is 
groatelt ; the Center of the Moon's Orbit moves folter about 
the Center C, (vid. Fig) than in che Aphelion, and that, in the 
Triplicate Ratio of the Sun's Diltance from the Earth: i at 
other - Diſtances, . be- >:13- Un ec bog | 10 * 
cauſe of the Sun's ESS | 5 A 

quation, included ian 
theAnnual Argument, 
the Center of the Or- 
bit moves faſter in the 
Epicycle BFA in the | | 
are Ratio of the Suns Diſtance from the Earth. That it 
ht yet moe fatter in its Epicycle BFA, and that in the yl. 
N en Diſtances / Sir Naa tranllates the Cen- 
2921 0 D 19 I0 71 xer 
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Ti 46 
ter of the Orbit from F to D, making Df to FC, as twice the 
Becentricity of the Earth's Orbit to its mean Diſtance, and the 
Sun's mean diurnal Motion from the Moon Apogoon; <tothis 
Diurnal Motion from its own Apogeon : Or as 33 to 1000, 


and @ 54 27, 1b 30 b. 109 *Confutily7 ortas 4's tbo, | 


making the Angle DFC'= the Complement of the Sun's Mean 
Anomaly DF to TC, as 35,2 to 5505, the Mean Eccentricity of 
the Moon's Orbit; ſubtending an Angle, as ſeen from the 
Moon at her Man Diftance from the Barth; of 1“. 12% 30%; 
the double of which Angle i i820 255 Sir dec 8 ſecond n 
of the Center. N ere | 1 5 ” 


" * * " Y 10.5 . 4 . "Y 0 - Toes 
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But our thor in this 8 gives us only that Equa⸗ 
tion which reduces that ariſing from the Sun's Central Equa- 
tion, being twice involved in the Argumentum Annuum, to 
its due Proportion ; being always fubdufive of it. The 
Equation” generated in the Triphicate Ratio of the 'Sittr's' Di- 
ſtance is equal "(as 1 have demonſtfated;' page 409" of the 
Royal Aſtronomer,) to 4 6”. I had therefore in "thoſe Tables 
given it as conſiſting of two Parts, P and Q. P being equal 
to 2' 25”, Q muſt be equal to 1 41”; P + Q being equal to 
46. The Sum or Difference of theſe two Equations gave, 
according to that Hypotheſis, the _ ORE, us 


Center at all Times, 
ig : 


Mi But this Equation varies according to tho: — Bars 
tricity . of the Moon's Orbit. And |: Obſervation determines, 
that, in Fynigies,. when the. Sun is in uadraturr with' the 


| Apfides of the Moon's Orbit . ty then being the 


leaſt 


oa ay 
* 
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leaſt) that it does not exceed the quantity Sir War has afſign- 
| ed, 5 of 27 "IM 1 therefore uſe bis Equation only, in Sys 

He, in his Scholium on the Lunar Theory, treats only 
4. 1 ſeveral Equations in Syzigia, and the Method of ob- 
taining the Moon” 8 Longitude at thoſe Times, as is evident 
from his own Words which conelude the Scholium, which 
fee t”* But tho” this Equation | never exceeds 2“ 25% in the 
Conjun#ions, when the Sun is in quadrature with the Moon's 
Apſides; yet, when he is in Conjunction with the Apſides, 
and the Eccentricity of the Moon's Orbit the greateſt; 
then Obſervation determines it to be 40 67, equal to the Equa- 
tion generated in the e agony Ratio of hen Sun's Dann 
from the Farb. kh e * 

In n kee eee Ade Wee of ab 
— all Times, in every Aſpect of the Sun with the Ap- 
ſides of the Lunar Orbit, and at every intermediate Diſtance 
of tke Sun from the Earth; I ſuppoſe the Center of the 
Moon's Orbit revolving in the above Epicycle in the 1 fimple 
Ratio of the Sun's Diſtanoe only: the Line DF to be of 
a variable quantity; and the Angle DFC to be equal to the 
Sun's Mean Anomaly at the Time given. If DF was to DC 
always in proportion of thrice the Eccentricity to the Sun's 
mean Diſtance; then the Angle ſubtended by the Ray DF 
Would always be equal to 4“ 6, as ſeen from the Moon 
and the Problem would be ſolved: by one Equation.” But ag 
the Ratio of DF to FC is always varying, a ſecond quan- 
tity muſt be introduced to proportion the Equation to that 
r take therefore the Mean of the two Exittaitis 
POR D 2 for 
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for the fr} Part of the Equation, making P equal to 3 44. 

and half their Differenee for the /econd Part Quegual to o' 50“. 

And the reſpeRtive, Arguments of theſe, Equations. will. be 
of Equation P. M. EveSion + Sun's M. Ane y,; of Egua- 
uon Q. M. Anomaly An — M. Anomaly Sun, ox Arg. F. + 2. 
Argum. Aunuum, And thus ſhall the fc Equation gf the Cen 
ter, which is the Sum or Differguce — he 
obtained * Pines RD. 190 GT AIP Rudd 


But as I have ſepersted. in this, Hypothefis,. the Sn E. 
quation from the Argumentum Anmuum; Jo. mult. it be in the 
Computation: And the Argument of thoſe Equations depending 
on the Diſtance of the Sun from the Moon's Apogee be taken 
from the Mean Place both of that and of the Sun. Thus the 
Argum. Annuum is: Mean Longitude Sun Mean Longitude of tbe 
Man's Apogeon ; as the Table in the Appendix directs for: taking 
out the firſt Semi- annual Equation afethe aan; ſo no mote needs 
be faid concerning it. The Difference that is cauſed in the 
Quantity of | this laſt Equation is ſupplied alſo in the Annual 
Equation of the Apogeon : and is wan ä W 
e en e Santas. © 1954p e 5 


To the Table of „Lasendes 1 have added che 8 
Latitude, depending on th e>Sun's Anomaly, and ſubjoined to 
the Table of Lanitude in Syzigy. In theſe. _ it is nnn 


. THO | » C1091 91 ns 


The Tables. of Magn Horizontal eee Dagree.of 
the Mon M. Anomaly is.alfo qrreckad la. agree with ; 


* : 
— * 


122 ] 


And I have added, to compleat the Series of Tables, My. Maſße- 
nes of the Hourly Motion of the Moon» to'every. Degree of 
on the Evection and Variation: theſe Equations being the Huf 
Differences of thoſe other Equations according to their reſpective 
Arguments; as the hourly Differences of her Motion in the Mean 
Statr of her Orb from her Mean Motion, is formed from the 
horary Pifferenoe of her Mean Wende 1 _ > Fe * 
| 999 1 3 


2 


have, now, let nothing EI cos * the Ne- 
ture of theſe Tables, the Manner of their Conſtruction, or the 
Method of computing from them; excepting that, which here- 
after, for the Sake' of the leſs experienced Computer, ſhall be 
laid down in the Precepts adjoyned to them. And thus having 
brought my defigned Work to its Conclufion; which was to lay 
before the Public,” in a'corret#'Manner;'"-all-1- have done, and 
perhaps a all I ball do in the Science of Aſtronomy, or at leaſt, 
as to the Lunar Aftronomy, the only Subject of theſe Papers; 
and "havin g vindicated' my Name,” as 1 hope, ſatisfactorily, from 
the imgenbrous' Alperſion of Plagiariſm :- The Merit or Utility of 
it mült de determined alone by the "able proc ep age 
un to THEIR Judgment and Candour 1 _ it. i» on yea 


Aids 
3 7 * 


n — FRY that the Board of Longitide being! in Poſſeſion 


of the carr: e carrefted I Tables. of the. of the late Mr. « Mayer, . rendered fuch-an 


Attempt as 7515 ſuperfluous; :  ſocing ſgeing too, that 15 "was . infgrzed 
by Dr, Bradley, that the greateſt Error of thoſe T ables in 159 


hundred 


1 35 
hundred Computations, compared with Obſervation never ex- 
ceeded 36“ of a Minute. But both ee Tables, and Mr. Clair- 
aurb, the French /Academician, are rendered too difficult by their 
numerous Equations. * In particular M. Clairaut's: Equations are 
o numerous, and the Trouble of collecting the Arguments of 
thoſe Equations in Milleſimal Parts of a Degree ſo great, and 
10 liable to Error that, though in making all thoſe, Equations 


f marive Quantities, he has done all he can to relieve the Com- 
puter; yet I muſt fo far beg leave to differ from Mr. Murtin, his 


Tranſlator, as to obſerve, that if he does not feel the Weight of 
this ObjeCtion, i it muſt be entirely owing che rest = wa — 
ne ee e eee T dla J 44 


lr „ert gange [0593 1100} uniz: e + hank 
wack to ſet 1 theſe great Authorities i in — 

1 my Tables, but their Advantage of being more eciſe ;, and 
yet I hope, as-corred?. ..\The Cunciſemmſi of Computation is cery 
tainly of Advantage both to the Aſtronomer and; Mariner, par- 
ticularly to the latter; who is diſcouraged by long and intricate 
Calculations and whoſe Situation will not always allow of it, 
The Computation from theſe Tables in Syzigia is As, conciſe and 
as eaſy; as can be wiſhed... Their Method of Conſtkuction has 
been long ſince given by Dr. Halley ; but followed as 1 know w, of, 
by no other Aſtronomer. 1; had therefore this Field. ohen to me 
for to offer my Service to the Public; and it leading to the ſame 
End, for which the. Treatiſe on the Parallacbic Angle was drawn 


2 . Me HMojer in in his Tables A 14 Equsuons 64 Clairaut ho fewer 


than 21, for the Mgou's er- uri ce 019 enen 
N * 3 510 386 keith EO 


* 

up, I thought they might with great Propriety form one Tract; 
If I have in this Endeavour been ſerviceable to the Public, the 
Reputation thence gained is of the 5% Sort, and my utmoſt 
Intention is anſwered. 


A Senſe of having directed our Abilities to a Right End; to 
good and Beneficent Purpoſes, alleviates much the Concern of 
failing in our Endeavours. On the other hand, when we are 
ſacceſsful : When we find that we have been equal to the Taſk, 
and that our Labours are brought to the wiſbed for Concluſion : 
Then the Senſe of a good Intention animates the Pleaſure ariſing 
from Public Approbation; for the Mind feels an inward Ap- 
probation, much more ſatisfactory to it than the greateſt Ex- 
ternal Applauſe ; the Applauſe of a goad Conſcience, This dilates 
the Heart, and fills it with Gratitude towards that BEING, 
from whoſe Bounty he derives the Powers, and Diſpoſition of 
doing Good ; and thence gaining the Praiſe of Mankind, 


<« Quod ſpiro et placeo, (fi placeo) TUUM EST. 
Hor. Carm. B. IV. Od. 3. 
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TA BUL DUNELMENSES. 


COMPLETE SET 


Solar and Lunar Tables 


„N 
n 
N. F O RAE 


Computing the Sun and Moon's Prack, both in 
and out of Syzic1ts, 


AND 


The jfeveral Equations for Each: 


WITH 


Precepts and Examples to illuſtrate and explain 
the ſame, 


— 


'7 


17 


* 
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4 _ — 


| Mean Radical PLACES of the SUN, 


APOGEE, and firft Star of Az1xs, from 1752 to 1352, New STYLE 


{ 4A] 


Gregorian M. Place ©. N. Pl. Ap. O. 
e N 
— — Fo 1 " 3 0 11 $ 0 Fi 7 
100 Yrs. 11 29 46 24] © 1 . — Reon 
1652 9 10 44 4 9 — — 11 29 46 24 242 JO © 1 24 10 
9 10 44 49]7.3 [61 $415. a0 4440]. 3.6 54 15| 0 28 18 
1. 1752 10 21 IIA. 5 @ BY. 2 5 
n 9 953 55] 3 9 25 
412 832 311248 
in 3330 gas of 2 085 2 
tos F 
enen 9 9 55 44] 3 9 30 - 
175 9 10 18 42] 3 8 41 52 1383 9 30 311 © 26 51 
75 9 10 FE io $ 42 54 9 92 + 3- 9.37 4 1 © 27 41 
1759] % 9 5% 31 8 47 9 927 4 3 932 6] 28 
r 2a 9 9 12 451 9 32 71 © 29 2 
ee n 9 9.87 33] 3 
| e 3 8 45 58 0 ergo 33, 9.34 9] 1 030 73 
761/910. Cal {3 $47 p19 MEU CWE! bis LEI 
: 176319: 9 51 52] 3 8 48” 1-1 oþ 46» 1 £4 bo 1 © 31 54 
3, 1267 9 10 36 41] 3 8 49 31 29 53 1 9 9 50 2 — n 
122 5 2.28 f © 29 54 * 31 3 9 38 15] 2 © 33 3 
176 9 10 8 11 3 8 31 o 29 54 52 9 + 34 3 9 39 10 1 D 34 25 
[goes el tw 7 lon dels o lizel.z od +6 
* me 9 10 38 30 3 8 53 91] 29 56 33 9 N pon ; — RA . 
7 19 3 8 54 100 29 57 2 9 9 46 ; 9 1] 1 © 36 57 
tn teſt rnnſongall wlledorltogul: eng 
2: 277219720740 299 (3 2 g7 201 0 29.59 BID 2 „ 
* 9 10 25 591 3 8 58 1 10 0 9 94 : 3 9 490 27] 1 © 40 1c 
— 9 10 11 391 3 8 59 18 1 © 1 9 * 3 92 281 © 41 9 
ale eee] 3. owt een Els 2220 3 oo 
"bog caywn_ 3,4 1 ids Be 4 e 9 10 4 51 ̃ — — ——— 
1778 8 3's 22217 0 4. 7 9 590 5 12 39.33}, 7. 2.43 41 
rl nt nie 1 53 32 38 a 
——2 [225399] 3 2.45 5 542 y hate] 4 o 433} a oats 
+14 þ ho pk 32 597 1 0 6 39 9 70 6 % — 2 — 
09219 1 15 3 9 5281 © 7 29 9: 9.53 20 3 9 54 39] 1 0 47 3 
1783 En 1 0 8 20 9 938 © BS © 1,047 $ 
5 er 9 831]1 0 9 10 9 9 23 41 138 : © 48 4 
92045471] J 9 933] 7 010 1 | © 49 3 
235 9 10 31 273 910 3471 0 10 1 1.4 3 9 88 45 1 0 50 2 
7 N 713 9 m 361 011 42 . 3. 9 59 46] 1 D 51 15 
700] $10: 2.48 (2-19) I» * 93222 3 10 048} 1 0 526 
. i7881 g — 2.9. 25/3904 3 70. 2 
ho $ 10.47 36 3 913 91-013 23 F eo 10 — 11A. 
1790 2281 neee 9 9.55 58 3 10 $44 3-0 33'S 
1791] 9 10 5 .. 1015 9 9 41 38 13 1 0 54 3 
e 3 9 1 4311 15 5 9 9 27 19 121 1235 2 
1 oy EY 3 91745]? o 16 45 9 10 12 7|. 3 10 y 0900s — - 2 
2798] 5 1e 48 56 rn ip $4 e 74 bl 
17951 9 20 $7 3 9 1948] r o 18 2 9 943 2) 3 10 7 58] 1 o 57 50 
B, 7780 15-771 1224912 16 2 9 29 8 3 10 — 7 
z —— 22 86 1513 921 5111 © 20 7 9 10 13 57 1 0 50 4 
rb Moen} pigs 1 
e 1 
: 161 3 924 550 1 © 22 38 CET on» ; 2 68 
8 3. 1848] 9 10 15 461 J 10 15 < — 
OLAR TABLES. | 472 2320 
. 1851 9 47 6] 3 10 17 12} x xn 5 34 
4 1 — 22 4 — 6 24 
18521 9 16 17 56) 3 10 19 1; 
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Mean MOTIONS of the SUN and fixed STARS, 


For MonTas and Daxs. 
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in Leap-Year for Jan. & 
Feb. take out for a Day 
ſooner, both Styles. 


4 — 
for * > 
"0. 2 Fa F. a 4d. a4. 


ln hs oa 


ee uu 


— 22 — see 0 


13 55 25 
14 4 33 
15 53 47 


113 29 24 25 
1112 23 33 
Iz 22 21 50 
3 24 2 8 
3 25 1350 
113 27 27 37 


121 22 41 


3 26 18 234 
3 28 16 40 
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For Mon rus and DA rs. 


Mean MOTIONS of che SUN and fixed STARS, 


MAY. JUNE, AUGUST, | 
Ap. Xs. M. Mot. O. Ap. ö * 1 Mot. O. Ap. Xs. | 
> il tis oo + 41 = — Tin 
zo | 17 l 29 49 6 25 29 56 . 36 25 
zo | a7 s 0 48 15| 2 o 55 42] 36 |] 29 
2r | 27 fs 2.47 2326 154 51] 56] 30 
21 | 27 js 2 46 3a| 26 2 53 59 36 |] 30 
Jax | 27 5s 3 45 39] 20 53 741 36 4 430 
— 1 — — — 4 
ar 27 js 4 44 48 26 4 52 16 37 | 30 
41 | 27 ffs 5 48 56 a6 $ $124] 37 | 30 
ar {| 28 ifs 43 41 37 80 32 37 J 30 
2421 7.48 1g] 27 199 37 | 30 
122 ] 18 5s $8 91 21] 27 8 48 49 | 37 | 34 
— — —— — — 
22 18 Ss 9 40 29 27 9 47 57 37 31 
22 | 18 Js 10 39 38/27 10 47 63831 
a2 18 5 12 38 46] 27 11 46 14 38 | 31, 
22 8 5 12 37 55{ 28 12 45 22 | 38 | 31 
[23 | 2935 13.37.3125 | #3 44-311 338 4-31 
23 | 29 |[5 14 36.14] 28 | 14 43 39 38 |, 32 
23 [19 [ 15 38 20 28 15 42 47 3832 
23 19 [s 16 34 28 28 16 41 36 39 | 32 
2319 s 17 38 36 28 12 41 4 39 32 | 
28. |. 295 1252.45] 22 49321 394_32/} 
44 38 351-24 | 19 5 19-31-53] 29 19 39 21 139 32 
22 29 $7 43026 | 25 36+ 2 2 20 38 29 | 39 | 32 
23 4 20 11 24 [20 5 21 30 1G| 29 21 37 37 1 39 | 32 
1 24 | 20 56 22 29 18 29 22 36 46 40 33 
25 K 22 55 8 24 || 20 115 23 2 26] 30 24 54 | 4.35 
"26 {4 23 54 16 A420 [ 24 27 35 49 24 35 2| go | 33 
127 14 24 $3 250-25 | 29 Ns 35 26,43} 39 25 34 11] 40 33 
28 4 25 52 33 25 [2 6 26,25 51 30 26 33 19 4033 
h eee Of 30 27 32 27 | 40 33 
' 30 K. 27 50 50] 25_ 21 6 28 24 $1 30 28 31 36 41] 33 | 
WELD ELEC 4 2 » 293044] 41] 35) 
Mean. 
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Mean MOTIONS of the SUN, and fixed STARS, 


For Moxrns and Dars. 
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M. Moi. ©. P+ > IH N M. Mot. ©-jAp- PTY 
7 77717777 1 77 777 
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46 ( 38 [10 0.37 20 


ow owoeoffonutwos| 


9 23 43 22] 50 | 41 


9 24 42 50 | 4x 10 25 15 49] 55 | 46 
9 25 41 39] 50 | 41 | [10 26 14 57] 56 | 46 
9 26 40 47] 51] 41] fro 27 14 f 56| 46 
9 27 39 55] 51 [42] Jro 28 13 13] 56 | 46 
'19 28 39 gr | 42 | Jro 29 12 22 56 | 46 


Io 29 38 ra] 51 | 42 | | | 


OCTOBER. NOVEMBER. | pzenmaER, 


- 
— 
% 
= 
= 
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Met. E 
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— 
„ 0 
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WI 


11 10 2 g3] 58 
11 11 2 4 58 
11 12 1 10 58 
11 13 © 18} 58 


11 13 59 27] 59 


17/14 $8 35} 59 
115 $7 43] 59 
11 16 56 5a 59 
11 17 56 "of 59 


11 18 8 59 


11 19 $54 17] 60 
11 20 53 25] 60 
11 21 52 33] 60 
11 22 $1 42] 60 
11 23 50 50 60 
11 24 49 $8] 60 


1 2 7] 60 
11 2 48 16 61 


11 27 47 23] 61 
11 28 46 32 61 
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11 29 45 40] 61 


. * ay 9 
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F SUN's DecLinaTion from the EquinocTiaAL, | 
| | with the EcLiyTic. According to the Mean Ecliptic | 
| 18 I Obliquity 237 28“ f. 1730. a | 
Mean MoTron of the Sun, 4 a C2 | 
and of the fixed Stari | 7 F 
| continued for Hours, Min-| | Argument, SUN's truePLace in the Terirric. | 
FF | | 
Sun's [Aries 7 © «: raurus 7 1 «: Gemini 7 2 Sua's | 
N. o. true Libra [ 6 Sig. Scorpio 1 SIS, 358 5 true ö 
Hours| © 7-4 Hours |'g ö [Place Becel Dift. O Declin. Diff. 
Mia 77 jw . i 7 0 0 U 4 7 " 0 I As... 
[Second HW jyfSeconds!!! “ iy So a iz 29 19 g | 
— o 2 238] 31 1 1 o 23 - + 2 
2 oO 4 56 3% 2 0 47 21 $2 "> 27 20 
3 19 72 33 3 « 11 23 $2 * — +2120 
1312283 1: {| 4s þ3 Sills 3 ah 
. 23 48177" 32 287 ? 
6 fo 14 47] 36 | 6 » 33 b 16 19 
51 10 1822 1 7 2 49 571.3 44073 77 95119 
8 % 43] 33 | 2 | 1 43 41 2 Hg 
9 1022 117] 39 | 2 9 |] 3 34 #22 2711 +3 9 
| 10 [e 24 33] 4o | 1 10 1 3.57 wt 2 cnn 
mn 0 27 6% 41 [141 111421 br - is 8 69018 
12 % 29 34] 42 | 143 m2 1445 3; 28 27 318 | 
13 | © 32 43 | 1 4 13 | 5 23 20 18 45 SO 18 | 
14 [0 34 39 44 | 2 4 "4 „ f; x66 1 57% : 
x5 | © 30 53} 45 | 1.50 i5 {5 55 3 20 17 | 
16 | © 39 26] 46 47 53 16 | 6 18 23 — 39 9 7 
[27 Jo41 53] 47 |* 55 17 [941 2% 58, 32 016 
13 28 1 5 18 7 4 2 5 17 13 10.6 
12 oO 49 4 49 2 0 19 7 27 * 5411.7 2 45116 
20 | 0 49 17] 5o |2 3 0174959, IEA. | 
1 22 Jo 5145] 5 230 21 [8 12 2 2 40 15 
22 — 54 13] 52 2 8 22 31 r — 17 4505 
| 23 % 49] 53 [22039 | 23 [857 20, 2206 3 "NG 
1 24 % 59 8] 4 | 213 3 24 9 19 2% 3/8 4 25 
25 [1 1 360 55 | 2 15 31 25 | 9 41 31 : 19 2 2 ¹4 
26 [ 4 4 56 | 2 17 59 26 0 3 25, 447 27 14 * 
27 [1 6 32] 57 [2 202 27 [225 9 351.9 37 113 
28 | 2 9 of 58 | 2 22 55 28 10 4 1 23 19 44 39/73 
29 | 1.11 27 $9 225 23 29 ji= 8 7 2119 57 85½12 
30 | 1 13 55 2 27 50 30. [11 29 19 n | | 
[ | © D-clin.| Diff. [O Declin.' Vift. | >Declin | 
| | Sun's Virgo + Leo } 4c. || Cancer . | Sun's 
| 7 | j lace. [Piſces A Sig. e 5 10 ** (o. pricorn 3 Soc | 


2. The Obliquity of the Fcliptic decreaſes about 50“ in a Century: therefore the Obliquity given in this 
able, and in that Page 7 of the Lunar Tables, muſt be increaſed or decrraſed in that Ratio, according to 
the Number of Years the Year given is before or after the Radical Year 1730. 
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— — — "a 
I. Erie of TIME ; offll. Equation of TIME; of Apparent to Mean ande 
* Apparent to Mean and Mean| TO ag, Croke. ray 
to Apparent. , | | i 
Argum "UN's Mean Anomaly. 8 | 
| * Sig. ; : Sig. | Sig. Sig. | | 
* | 0 | © ©- 
| a, A. M. 4 Sg M. 
An 4 5 An. ; 
p4 1-fs the 0 1 8 
* 5 | 4 39 | 
2 0 16 4 28 | 
0 24 4 
3 0 — 27 
2 0 - 3 26] , 
K — 5 4 25 
6 8 47 7 
6 2 
2 35 E $2 — Þ 
8 1 3 617 J 22 
9 S IR 617 ; = > 
14 11 27 7 140 3 29 | 
1 f 34 7 2 3 181 
13 42 7 2 1 
24 |. 80 97 24] 3 18 
* $8 * . 1 5 
26 2 5 97 27 77 IC 
17 2 13 BY - 217 13 
22 7 31 % 2 1 
19 |» 28 y 9 7 * 11 
A. 10 || 20 |2__35 VN 3 17? 101 
2 7 21 2 43 47 34] 7 0 1 
22 6 40 22 |* 502 7 3 17 13 8 
| 23 | 7 || 23 la 38 Þ 39] % 10, 48 
24 |7 6 243 5 97 44 [7 7 61 - 
25 [7_28|13]: s I} 25 [3.22 ” 48 7 4 4 8 
+ ng Ws | 9 - * 
26 [7 312ÞÞ 4 || 26 [3 79 7 4 "17: © 1 
"is 3 1228 N 4257 31 
28 8 41202 2 || 28 13 34 A, >. BA : 
29 1 1 55 r || 29 [3 4? 47 2. 59] 11 
30 8 2 nts o I} 30 3_47 7 43 } 8 
e F 99 [7 Te ET of i 
O. | {AMES SAM: ofrre || M. [3M S|A. M. ©]; 
Pla, 11 5 10 4 Rog 41 Pla, [An. 11 [7 20 80 9 An. 
SZ KN Sig. Sig. Sig. | 


— 2 ä — — Oe — — — 
The Equal Times of the Ecliptic Conjunction and Oppoſition obſerved in Eclipſes |; 
of the Sun and Moon, and reduced to the Meridian of Gzzznwicn : With 
* the Difference of the Times computed from theſe Tables, with the Times obſerved. 
ry 1 1 | - — 
| | Diference WEE | 
Luminaries | Years of our Equal Time. alculation in 
Eclipſed. Lord Time. | 
Month Day HH. WAS | 
| Sun 1715 April 21 21 28 19 — o 10 ; 
1 Moon 1722 June 27 13 52 21 * © 28 0 
Sun —— November 9 1180 9 % 28; 
* Moon 1729 February 8 83:58 56 | + © 8 
| Moon — July 28 13 6 36 — © 38 
| Moon | 1732 | November 20 9 38 42 — 0 12 
| Moon | 1736 | September 8 14 go 25 — © 8 
Sun 1737 February 18 2 27 28 + o 14 
; 
Moon 1740 January 2 10 33 41 6 WE 
Sun ; 1748 J July as; 08-29; 2 — 0 18 
Sun | 1764 | March 31 22 26 11 „ 
J 0 | 
The Times in the Solar Eclipſes are deduced from the moſt accurate Obſervations. 
Thoſe in the Lunar Eclipſes from the Catalogue of Obſervations in the Coumznr, 
GorrixczxsESs, Vol. zd. 
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Radical Mean PLACES of the MOON from 2752 to 1852, New STYLE. 
According to the accelerated Mean Motion, as corrected in the Royal Aſtronomer, Page 374. 


M. Place . M. Pl. Ap. Gregorian | M. Place h. M. PI. Ap. M. PT. 2 
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9 24 42 201 3 19 7 4 
5 15 36 47] 4 23 16 2) 
3 10 19 7| 8 12 2 5 
7 19 42 111 923 25 
11 29 5 7 3 42 49 
4 $3 28 22] © 14 22 42 


5 15 36 47 4 23 16 11 © 15 41 56 
11 5 43 30115 30 10] 1 3 16 3 
413 34] 2 26 10 1 © 13 56 27 
7 24 29 49] 4 6 49 54|11 24 36 4 
"0.4. 06 51 5 27 20 gaps c 20g 


6 26 261 6 28 16 19f10 1 

12 2] 1.25 9g 14 <$ 3 5 54 
2 x0 85 6 1 549: 9 $4929] 3 8 56 1% 9 26 34 2 
* 20.48 22 21 3 115 12 35 9 19 35 3 7 14 43 
9 29 11 17] 527 8 50 5 24 $5 40111 © 15 55] 8 17 55 c 
2 21 44 57] 7 7 55 23 10 17 9 20] 0 11 2 28] 7 28 32 9 
7 1 8 1 88 35 14 2 26 32 24] 12142 19] 7 9 12 2 
1110 31 7 9 29 15 7 7 5 55 30|-3 2 22 12} 6 19 52 46 
SS. LLC Þ | le: Be, 2s 0339 3c i- $39. {2 41:C3037" 2 
'$ 12 27 52] © 20 41 32 4 7 52 15| 5 23 48 37] 5 21 10 12 
© 21 50 56] 2 121 23] 11 20 10 45 8 17 15 19| 7 4 28 28] 4 21 50 3 
6 114 3] 312 1171/7 © 51 61 o 26 3 25 8 15 8 21 4 2 30 4 

1967] 9 10 37 2 4 22 41 8% 11 37 22 5 6 1 30| 9 25 48 13] 3 13 11 
B. 1768] 2 3 10 47 6 3 27 41] 9 22 8 37 9 28 35 5011 6 34 46] 2 23 48 15 
1769] 6 12 33 51] 7 14 7/32] 8 2.45 49 2 7 56.13] 0 17 74 37] 2 428 33 
1770 [10 21 56 57] 8 24 47 25 13 29 8 6 17 21 20| 127 54 30] 115 8 52 
1772] 3 120 21% $527 17] 7 24 9 26 10 26 44 25| 3 34 221] © 25 49-9 
B. 1772] 7 23 5 42|11 16 13 50 7 4 46 34 3 19 18 4 19 20 53] 6 261 
ils Os Sas lk 6 15 26 52 7 28 41 6 o v45|[11 17 6 3 
12 39 52] 2 7 33 34] 526 7 11 0. 3 14.29] 7 10 40 39110 27 46 5 
22 2 57] 3 18 13 26 5 6 47 28 4 17 27 2 821 20 31 10 8 27 1 
1 14 36 28 17 2 910 x ojlo 2 7 4| 9 19 4 21 
4$ 39 37] 4 59 59] 4 17 24 37 1 19.24 5112 22 46 54 3 


5 23.59 47 6 9 39 5 328 4 55 
10 3 22 47] 7 20 19 43] 3 $ 45 14 
2 12 45 $21 9 © 59 35] 2 19 25 30 
7 $5 19 32110 11 46 8] 2 o 2 4c| 
11 14 42 36111 22 25 584] 1 10 42 58| 
34 $ 423 3 3 $5 $3] © 21 33 17 
8 3 28 47] 2 13 45 44] © 2 3 37 
o 26, 2 27] 3 24 32 711 12 40 43 
s 5 25 30 S 5.12 7110 23 21 1 
9 14 37 15 52 110 4 1 20 
7 24 11 42} 7 20 31 531 9 14 41. 37] 
6 16 45 22] 9 7 18 26] $ 25 18 46 
10 26 25110 17 58 17] $ 5 59 6 
3 5 31 3211 28 38 20] 7 16 39 23 
7 14 54 37] 2 9 18 2] 6 27 19 40 
o 7 28271] 2 20 4 35] 6 7 56 40 
74 4 © 44 27] 5 18 37 8 


5 28 47 10| © 23 26 48] 8 10 24 58 
10 8 10 15] 2 4 6 40] 721 5 1 


3 2 43.55} 3 14 53 13] 7 1 42 2 
7 10 6 59] 4 25 33 4| 6 12 22 4 
11 3 1 3 6 6 12 57] 5 23 2 66 
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1 © 49 53110 8 19 12] 3 
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9 19 36 $5| © 29 38 58] 2 16 2x 21 
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11 © $9.59 8 1451 19 6 
12 25 I 
8 2 52 40 7 23 11 401 9 36 3 
O 12 15 449 3 51 31/10 20 16 51 
26 14 27 11 24 20 4 29 17 27 4 21 38 5010 14 31 24110 © 57 10 
x 5 37 32] 6 22 4 11] 4 9 57 43]|.. 243] 9 7 7 55111 25 11 160 9 11 32 2 
5 28 11 12] 8 2 50 44 3 20 34 52[js- 1844] 1 23 35 35] 1 57 49] 8 22 14 36 
10 7 34 16] 9 13 30 351] 3 115 10 ogy '® #5738 2 10 37 49} 8 2 54 54 
2 16 57 23110 24 10 28] 2 11 55 29 1 IS 21 45] 3 27 17 33] 7 13 3g 2 
6 26 20 27! © 4 50 20 1 22 35 46 1847] 2 21 44 [ 5 7 57 25] 6 24 15 30 
B. 21848] 7 14 18 30 6 18 43 58] 6 4 52 30 
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| Mean MOTIONS of the MOON, 


| For MonTrxs and Days. 


SEPTEMBER, 
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419 7 37 59129 36 371 947 49 © 1434 / 31 3113 4 

| 5] 9 20 48 34120 43 181 9 50 5 027 44 46[27 37 45113 7 59 

1 610 3 59 $29 49 59 9 $4 10 1 10 55 2/27 44 26[13 11 ic 

2% 7 9 Ahe 56 41] 9 57 20 124 5 $6j27 51 7113 14 

81:1 © 20 19121 3 22b0 © 31 2 7 16 37/22 57 48113 17 3 
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119 23 501 43 4 26 20 2128 37 54113 36 35 
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2 28 55 35122 3 31900 29 7 © 5 $1 46/8 57 57113 46 
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7 10 41 25123 10 f © 53] | 8 29 9 36/26 37 35112 39 23 0 17-37 3603 4 48/14 17 5 
7 23 52 O23 17 411 4 4 9 12 20 5126 44 16/72 42 44 11 o 48 1130 11 29114 21 
8 7 2 35123 23 44111 7 14 9 25 39 4 26 50 57112 45 43] [12 23 58 46030 18 10/74 24 1 
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For MonTas and Da rs. 


Mean MOTIONS of the MOON, 


Fe ; | 
B E R. 
N OCTOBER, NOVEMBER, DECEM R. | 
1. Herr ye ſ_Ap | B ror. | |M. Mot. fp. | id raw. || Me Mor 
8 © # #:1le:'s # fo " 4 5 0 Fo | 
o 10 19 56130 31 32114 30 36 44 = * 2 i: 18 
172 22 8 37 40 * 2 316 7 27]] 4 © 
$4 #4 3 $ 19 47]34 18 49116 18 38 4 73 
2 3_2 16/30 58 16114 43 18] | 3 21 30 22134 25 LE —— 115 
2 e 
2 22 2 2-9 2 6 6 19 37138 6 6 
15.3 ar 3 rag : 14 12 42/34 52 15116 34 311] 6 19 30 12138 12 47 
* 14 59.1 5 27 23 17]34 58 56116 37 411} 7 2 40 47138 19 28 
15 2 22 222 52135 $ 37170 49 53 22 * 
2 14 1 b — 
* * * W 415. 18 5916 47 13 8 12 12 32038 39 31 
1 17 54 N 7265 35 40110 5G 24) 7 7135 46 = 
| Sg SST 12135 $3 2007 LA 5 
70 "78 16 8 16 26 47]35 39 26 56 45 9 21 44 27]z8 59 3. 
16] 6 27 58 4/32 11 49175 . 8 8.8 - 1 
17] 7 12 9 16132 18 305 21 2 8 29 37 22135 45 43Þ 59. 52 + 54 55139 * 8 
18] 7 24 19 51132 25 1 t5 24 369 12 47 57135 52 24117 # tn F * 
19 3 7 30 26132 31 52115 27 479] 9 25 59 32135 59 5177 — 1 %% 
8 20 41 22 —3 2 9 -|| 4 26 381439 5 
0 2 45 1 10 22 19 42/36 12 28[r7 12 38|j11 27 37 13139 33 9/18 47 5 
227 s 9 55115. 37 19 f 5 39 217136 9 9% 15 49|| 10 47 48139 39 4/18 51 
4 8 26[r5- 11 1 — 2036 25 500% 19 Jo 23 58 23 39 46 22078 54 nc 
10 23 23 8 $3 5 271543 40 © x 51 27136 32 31 1 22 70 1 7 * 31's 57 29 
10 26 33 56133 11 68076 46 52] © 5 2 2136 39 12117 25'21|] 20 19 33139 59 44119 A. 
26] 12 9 44 32733 18 39/5 5 [ © 28 12 37/36 45 83/17 28 321 | 2 3 30 8140 Cage 3 
33 25 20/15 53 12] P11 11 23 12130 52 187 31 3 2 wy — >. 
1003 38 . 3 35] 7 4 2% 5 % 38 3[| 3.23 x 52040 28 2819 13 24 
© 19 19 11043 15 59 8 b þ 1 
2.4 he 2 26 51133 45 24116 2 44 . 58137 12" 37117 41 130} 3 2 232 28140 33 = 33 
1 15 37 27133 52 506 5 54 4 9 23 3149 39 30019 19 4 
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Mean MoTion of the Moon continued, 

_— 2 e For Hours, Minutes, Sc. 

' M. Motion p. Apogee. 9 M. Motion p. Apogee mes 

Hours. O / 1 4 i / I Hours: 8 8 | / I / l 

Min. F I! M 7 Min. ee ee eee n. 

Sec. *VT iy ir ͤ iv || Sec. „ir iy L iy 

I © 32 56 "$754 87 Me 31 3 4 
n 1 5 53 [ 33 O 16]] 32 [1% 34 7 | 8 54] 414 
| K 3 1 38 49 o 501 o 24 33 18 8 nn 
bil 14 2 11 465 | 17] o 32 34 [18 39 59 9 28 4 30 
I 5 2 44 42 | 1 24| © 4o || 35 | 19 12 55 | 9 45 | 4 38 
10 6 3 17 39 | 1 40 © 48 || 36 | 19 45 52 [0 2 4 46 
W 7 3 59 35 | 1 57] 56 37 | 20 18 48 1 19] 4 54 
| 8 rr 3&7]. 4 38 20 51 45 10 35 | 5 2 
ll 9 4 56 28 S 39 21 24 41 10 52 5 10 
1 10 5 29 25 2 47 1 19 40 21 57 38 | 11 8 18 | 
lil! 7 6 2 21 3 41-19 }| 41 22 30 34 [11 25] 5 26 
li 12 6 35 18 | 3 21] 1 35 || 42 | 23 z 31 | It 42] 5 34 
I 13 7 *$ 14 | 3 37].1 4311-43 | 23 39. 27 [ $9] $ 42 
11 14 7 41 10 3- iin 44 24 9 24 12 16] 5 50 
4 15 3 7 42149 45 24 42 20 12 32| 5 57 
| 16 8 47 3 Ne. 25 15 17 12 486 5 

1 17 9 20 o | 4 44] 2 16 47 [25 48 13 [13 55 13 
li 18 9 2 56 | 5 1| 2 23 48 | 26 21 10 |13 22| 6 21 
q 9 | 1 25 53. | 5 is 2 31]] 49 | 26 54 6 |13 39] 6 29 
| 20 10 58 49 || 5 34| 2:39} 59 | 27 22 3 [13 56] 6 37 | 
| 21 | 11. 31 46 | 5 51] 2 47 [5 | 27: 59 59 | 14 13] 6 45 
22 is 4 42 0:21 -v* & 52 28 32 56 | 14 30 6 53 

* 23 | 12 37 39 | 6 24| 3 3 53 | 29 5 52 4 46] 7 1 
24 13 10 35 6 41] 3 11 54 29 38 49 [15 247 9 

0 25 | 13 43_31_|_6 8 12 [L 30 1_45 L 2 
1 26 14 16 28 7 15 3 27 56 30 44 42 | 15 36] 7 25 
27 | 14 49 24 | 7 31] 3 34 57 | 31 17 38 [15 53].7. 33 
28 18 22 21 7 48] 3 42 58 31 50 34 [| 16 10] 7 41 | 
29 h eis 59 32 23 31 | 16 26] 7 49 

1 30 16 28 14 8 21| 3 58 60 32 27 2 
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ATION ot the PoinTs of the EquinocTIAL, for the compu- 


* TIO 
ted Longitudes of the Sun and Moon, from the Mean Ecliptic On- 
'| LIQUITY, 23 28/, 3o''. as obſerved in the Year 1730. Alſo the 
EqQuaT. of the M. to the tr. Ecliptic OntiqQuity, Together with 
the Annual Preceſ. of the Equ*, from the NuTAT1on of the Earth's 
Axis, during one Re vol. of the 's Q, according to Dr, BxaDLzy' 
Improvements of the R. Obſerv. at Greenwich. 
Arg. LonciTupzs of the Moon's Node, from the Equinox, 
Long. | Equ. teſEq®, * True Obli- | Eq". to Annual ||Eqn, Lon g. 
des [Points IM. Oby quity of the M.Oby{Prec, of | Points | )'s 
1 RN © | of Eqz ſof Ecle.¶ Eeliptic. of Ecle.¶ Eq. Pts of Eqz.] Q 
5 A NT Mie 7: I-AA HF -b 
5 |= [Foo [13.23 39 |[F5.5 | 550 | Fo, [re 
5|—2, reo 39, 79,0 | 57,9 | +2, 25 
| 1T0|—39 (5,9 38,9] 78,9 | 57,9 HEL 20 
1 15058 [+8,7 38,7| +87 | 5757 | +5» I 
20 | 7,7 U, 5 38,5] +8.5 | 57,5 | +727 10 
25 —9,6 |+8,2 38,278, | 57,3 9,6 5 
r o[|—11,3þ+7,8 [23 28 37,8|+7,8 | 57,0 TI, z Hr < 
5|—=13, [F7-4 37,4 77,4 | 56,6 | +13, 25 
10 —14,5 +6,9 36,9 +6,9 56, +14,5 20 
| 15|—16, [6.4 36,4| 6,4 | 55,7: | +26, 15 
20 | —17, 35, 8 35 ＋5,8 $532 +17,3 10 
| 25 | —18, 5|+5,2 | 3 5,2 Þ+5,2 | 5497 |: 18, 5 5 
. 0o|—19-6|F4,5 [23 28 345 +$5 | 54,2 |F19,6j10 „ 
5 | —20,5|+3.8 33,80 +3,8 | 53,6 17 25 
To | —21,2|F31 33,1 43,7 | 53.0 21,2 20 
15 |—21,8 Ling 32,3] +223 | 52,3 | +21,8 15 
20 | —22,2 |+1, 31,6] +1,6 | 51,7 | +22,2 1 
25 ng +08 | 30, 8 +0,8 | 51,0 22,5 5 
3 | : 9] —22,6|+Fo,o [23 28 30, , o | 50,3 22, 6 0 
—22, 5 0, 8 29,2 —0,8 | 49,7 [ 22, 2 
2 —22,2|—1,6 28.4 —17,6 | 49,0 Jas * 
15 | —21,8|—-2,3 2747] =2,3 | 48,4 | +21,8 15 
20 — 21,2 3,1 20,9] —3,1 | 457 +21,2 10 
| 25 —20, 3,8 26,2 —3,8 | 47,1 | +20,5 5 
[4 o| —19,6|—4,5 [23 28 25,5 —4,5 | 46,5 |+19,6 
5 —18,5 5752 24,8 — 52 46,0 +18,5 26 
10 —179,3}|5.8 24,2] —5,8 | 4535 | +17,3] 2c 
35 |—126, [—6,4 23,6| —6,4 | 45,0 16, 1 
20 —14, 56,9 23,1 —6,9 44,5 14,5 1 
25 —13, [74 22,6 —7,4 | 4441 13. 
5 51 —11,3|-7,8 [23 28 22,2 —7,8 | 43,7 | +11,3]7 - 
5 —9, 6 —8, 2 | 21,8 —3, 2 4374 ＋ 9,6 25 
T0 | —7,7 8,5 21,5 —3, 5 4372 757 2 
| 155,8 [$7 21,3] —8,7 | 43,0 | +58 15 
20 —3,9 [8,9 21,1 —8,9 42,8 3.9 I 
25| —2, |—9, 237, —9, | 42,8 25 5 
Of — 0, —9, 3 28 21, 9. | 42,7 | , © 
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ual EQUATION of the MOON and 
I. Ann | If 
APOGEE to. be doubled in SYZYGIES, and Ha 
f the | NODE at all Times. 
The EQUATION © 8 
its Quantity taken for the 2 | | | | - ; 
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I. Annual EQUATION of the MOON and APOGEE. 
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The EQUATION of the APOGEE to be doubled in SYZYGIES, and Half its Quantity 
| taken for the EQUATION of the NODE at all Times. | 
Argument. SUN's MEAN ANOMALY. 
” ” — e 8 , 
SIGN u. s 10% W. [sten v. ** 
Io Po 5 I Mean 
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Dif. bu. — 55 
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2 3 9 = 9 21 f 
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[Computing the Times of the Naw and Furt Moo 
{ or Ectieric CoxjuNrIoN and Op rost rio from theſe 

1. TJAVING found the Day of the Moan's Change by the Epact for the Month re- 
| H quited of any given Year, collect the Radica Places and Mean Motions of the 
[Sun, Moon, their Apogees and Node for that Year, Month and Day into dif- 
ferent Sums. As the Motion of the Node is retrograde, a Line muſt be drawn under 
ſits Radical Place, and the mean Motion of the Month, Day, Hour, &c. be collect 
| d into one Sum, and deducted from the Radical Place to give the Place to th 
time ſought. The Radical Places of the Sun and Moon, their 5 and her Node 

| or any Intermediate Year between 1652 and 1752 are thus obtained. | 
For any Year of the 17th Century; deduct a Century's Motion of the Sun and Moo 
and of their Apogees from the Correſpondent Year in the 18th Century, and it gives th 
Radical Places for the Years required New Stile: but to gain the Radical Place of th 
ode for any Years backward a Centuries Motion muſt be added. To adapt the 
Radical Places to the Old Stile for the 17th Century 10 Day's M. Motion of the Sun, 
Moon and Apogees muſt be added to theſe already 2 —1 and as many Day's Motion 
ſubtracted from the Place of the Node: and for the 18th Century the Motion of 
11 Days to be added and ſubtracted in like manner. | 
The Radical Places for any given Year between 1699 and 1752 is had, 
by deducting the Motions of a Century from the correſpondent Year in the 
19th Century and 25 the Motions of 11 Days to the Radical Places ſo found: 
but the Motion of the Node is #ways to be added where that of the Moon and Apogee 
ſis ſubtracted, as the Nature of the Thing ſhews. | "| 
2. Subtract the Apogee of che Sun from the M. Longitude : the Remainder is the M. 
Anomaly. With this enter the Table of its Central Equation, take it out and bfg it 
according to its Title, or Index +or — and you have the equated Longitude of the Sun. 
3. With the Sun's Agomaly. take out the Annual Equations of the Moon a 
Apogeon; the Equation of the Apogeon muſt be doubled, and add or ſubtract the 
according to their Titles and you have their Longitudes once equated. For the 

Annual Eds of the Node take half the Equation of tne Apogeon, and add 01 
ſubtract it according as the Ann. Equation of the Moon, and you have its M. 
Longitude correct. ö flog 1 mM 
4. From the equated Place of the Sun ſubtract the equated Place of the Moon's 
Apogee: the Remainder, called the ARGUMENTUM ANNUUM, is the Argument oj 
de Central Equation. With this enter the Table of that Equation, and take it out 
according tots Title, adding or ſubtracting the Correction in the Column marked) 
from it, as the Moon is in Conjunction or Oppoſition, and the Sum or Difference is the 

entral Equation correct. This Equation added or ſubtracted from the M. Place of the 
Moon once equated, gives the equated Longitude of the Moon in her Orbit. 
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ſition. fix Signs muſt be added alle 
Arguments of Equation, . but chat of the Annual — epending on | 


_ Sun's Anomaly. Or which i is the ſame,. in | taking « Sethe Apguments add. 15 | 
| . Signs to the-Sun's Place. 
o. With the rer of theſe Equations take en — FR = reſpectiy 
Treble, a their Titles direct: * 8 or Differen nce o them — — give 
{her Longitude four Times equated. Orbit — itude ve 
. WI ngit Redu — Which add or ſu 


2 as it directs, and you have he else . 2 of 2s Mope | correct for 


ime given. 
11. From the Ecliptic Longitude of ihe Moon Us found, "deduct once more the 
Longitude — wn Sun: the difference, if any, bei turned. into Lime by the Tabl 


of the Hour wir Motion of 22 5 Moon from the Sun, gives. the Times of the * 
junction or Oppo wry: 

12. With the: Ar ument ane 8 the "Table of Latitude, "and take i it ou ; 
Yaccording to its Title, 1 
[| 33; From the Complement of this gument deduct the Sin! 7 Anomaly y, 

remainder ſhall be DE Ar Argument of guation fubjoyning. If both this en in 
the Latitude are of. the ſame te that is both South or North: thet 
the Sum of them is the correct Latitude : but if they. are of different Denominations, 
one South the other North: then the Difference is the correct Latitude. | | 

14. For the Sun's Hourly. Ade and nee e enter * * Fe 
the uo 's Mean Anomaly. 
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Calculating the Moon's PLace out of Syzicits. 


tude and Anomaly. 


I. Q * the true Place of the Sun: and ſet down with it his Mean Longi- 


different Sums: that of the Node being retrograde muſt be ſubtracted from the Ra- 
dical Place as is before laid down in the former Precepts. 

3. From the Table of Annual Equations in Syzigie, take out the Annual 
Equations of the Moon and Apogee, applying them as the Sun's M. Anomaly directs. 
The half of the Equation of the Apogee ſupplies the Equation of the Node with a 
contrary Title. | 
4. From the Mean Longitude of the Sun ſubtract the Mean Place of the Apogee: 


the remainder is the Mean Argumentum Annuum. 


5. From the Longitude of the Moon once equated deduct the Place of the Apo- 
gee once equated, and you will have the Moon's Mean Anomaly. | 

6. From the Moon's M. Anomaly, ſubtract the Argum. Annuum doubled, and 
you have the Mean Arg. of Evection for taking out the ſmaller Equations depending 
1 It is ſufficient to take out the Arg. of theſe Equations to Minutes of a degree 
only. | 

4 Having the Arguments of theſe ſeveral Equations thus laid before you, with 
them enter the Tables, and, as they direct, take out the fix following Equations 
(the firſt being already applied to the Moon's Place) and enter them in two Columns, 
with their Notation of + and —.. Collect them into two ſeveral Sums: The Sum 
or Difference of which, added or ſubtracted, (as the Sum or Exceſs of theſe requires.) 
from = Longitude of the Moon once equated gives the Moon's Place feven times 
equated. 


gives the Mean Anomaly corre# for taking out the Central Equation. 


times equated gives it equated the eighth time. 
10. Add or ſubtract half of the Central Equation, as its Argument dire&s, from 


Orbit: from whence deduct the double Argumentum Annuum, as found above ; and 
e the Argument of the Evection Equation, or ſecond Part of the Equation 
of the Center. 


2. Take out the Radical Place of the Moon, Apogee and Node, with their Mo- 
tions for the Month, Day, Hour, Minute and Second, and collect them into three 


8. This Sum or Difference applied in the ſame Manner to the Mean Anomaly, | 


the Mean Anomaly : and you will have the Eccentric Anomaly of the Moon in her | 


U F OE ee OY Oc OO way ——. ts. ** sx 
| * | 


— 
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9. The Central Equation added or ſubtracted from the Moon's Mean Place ſeven | 


c — 


af II. With 


[ 4 } 


11. With this Argument take out the Evection Equation, and add or ſubtract it 
as occaſion requires, and you have the Moon's Place ꝗ times equated. | 

12. From the Moon's Place g times equated ſubtra& the true equated Longitude 
of the Sun; and with the diſtance of the Moon from the Sun enter the Table of 
Variation: and take out the Mean Variation and the Correction with the ſame 
Argument D a ©. With the Sun's M. Anomaly take out the Decimal Multipliers 


tioned, add to the Mean Variation in the ſecond and third 1 of the Sun's Ano- 
maly and ſubtract in the firſt and fourth, and you have the Variation correct: which 
added ot ſubtracted according to its Argument, gives the Moon's true Orbit Longitude. 
13. From the Orbit Longitude ſubtract the equated Place of the Moon's Node 
and you have the Argument of Reduction and Latitude. 
14. Enter the Table of Reduction with this Argument, and apply it as it directs 
to the Orbit Longitude, and you have the Moon's true Ecliptic Hadi a 
15. From the Table of 1 of the Equinoctial Points (page 7.) take out its 
Equation according to the Longitude of the Moon's Node, and apply it, as that di- 
rects, to the Moon's Place, and it gives the Ecliptic Longitude of the Moon Correct. 
N. B. It will be more convenient to add to, or ſubtract this ſmall Correction from 

the Reduction, making it one Equation, as I have done in the Example. 
16. Take out the Moon's Mean Latitude as the Argument directs and enter it 
down. , 
17. Double the Moon's diſtance from the Sun; and ſubtract from thence the Ar- 
gument of Latitude; and it gives the . of the Latitudes ſiiſt Equation. 

18. From this Argument ſubtract the Sun's Mean Anomaly; and the remainder 
is the Argument of the ſecond Equation of Latitude, | I 
19. With theſe Arguments take out their reſpective uations. Their Sum, if of the 
ame, or their difference, if of different Denominations, added to or ſubtracted from the 


correſpondent to it: and 3 diminiſh the Correction. The Correction, ſo propor- 


— 


ean Latitude, according as the Notation of the Greateſt agrees with or differs from 
he Notation of Latitude, South or Nerth, gives the true equated Latitude of the 
oon. 
The Tables of the Moon's Horizontal Parallax and Hourly Motions. are fo clear 
and eaſy to be comprehended, that I refer the Computer to the Titles for their Ap- 
plication. For the Moon's Diameter : It is always to the Horizontal Parallax as fix 
to eleven: therefore that Parallax multiplied by fix and divided by eleven, gives at 
fall times ber true Diameter: Or the : wars Parallax may, be diminithed in the 
Ratio of 55 to 300; for finding the ſame Proportion or Diameter. 
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EXAMPLE II. 


For Computing the Moox' 8 Mos . srziala. 


Compared. with Dr. Bab lars Obſervation. 
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Preface, page vii, lines 3 and 4, for recoils, read recoil, and for expoſes} 
read expoſe. | | 
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Page 27. In the Arguments of both the Equations of Parallax, the Letter 
S. ſignifying Sign is omitted, which the Reader is deſired to ſupply. 


Page 21. Sixth Equation, Col. II. at Top, for 7 read 


